We aimed to determine the effectiveness of individual feedback and group feedback in improving recording, assessment, and management of risky alcohol use and of tobacco smoking by Junior Medical Officers (JMOs). Method: Medical records of patients admitted by JMOs were examined for recording of alcohol use, alcohol withdrawal, intervention for alcohol, a consultation with the Drug and Alcohol team, tobacco use, and prescription of nicotine replacement therapy (NRT). In year 1, JMOs from hospital 1 received printed individual feedback on their own and their group's performance, while JMOs at hospital 2 attended a presentation of their group feedback. The following year, they reversed roles. Results: A total of 3025 patient records were examined for 130 JMOs. After individual feedback, the percentage of alcohol histories that were quantified rose significantly, from 69% to 82%. More smokers were detected, and NRT prescribing rates rose significantly. Group feedback showed no change. Logistic regression showed that JMOs were significantly more likely to record an alcohol history if located at the smaller hospital and in first year of hospital practice, if the patient was admitted during business hours, was male, and/or was younger than the median age of 70 years; JMOs were significantly more likely to quantify alcohol consumption after individual feedback, but this had no effect on tobacco history recording. Conclusion: Our study suggests that individual feedback on performance with education about desired standards is effective in improving the quality of recording of alcohol histories by Junior Medical Officers.
INTRODUCTION
Alcohol use was responsible for 4% of the global disease burden in 2000, second only to tobacco use and high blood pressure (WHO, 2002) . It is estimated that the annual economic, health, and social costs to England are £20bn, with 22,000 deaths (Prime Minister's Strategy Unit, 2004) . Alcohol excess accounts for more than 72,000 hospital admissions annually in Australia (Chikritzhs et al., 2003) . Most of the harms of alcohol occur in nondependent drinkers.
Significant reductions in alcohol use and/or related problems have been reported for brief interventions for problem drinkers identified by screening in many randomized trials in health care settings (Wutzke, 2001; Moyer et al., 2002) Early intervention, as brief as 5-10 minutes, can be effective in reducing alcohol consumption and related problems in nondependent drinkers and can help engage dependent drinkers in treatment (Chick et al., 1985; Aalto et al., 2001) .
Admission to hospital presents an opportunity for assessment and appropriate intervention. Between 12% and 36% of hospital in-patients have alcohol problems (Figlie et al., 2000; John et al., 1999; Poon et al., 1994) . Further, both tobacco smoking and alcohol consumption have adverse effects on the outcomes of surgery and several medical conditions (Moller et al., 2002; Tonneson et al., 1999; Philpot et al., 1994 ). Yet, since 1980, several studies have reported that alcohol consumption is not routinely recorded in patient records by medical staff and risky consumption often goes undetected (Barrison et al., 1980; Cerise et al., 1998) . Even when risky drinking is recorded, it is often not acted on (John et al., 1999; Dent et al., 1995; Hearne et al., 2002; Aarvold and Crofts, 2002) .
A survey of inpatients from a major teaching hospital in Sydney revealed that evidence of an alcohol use disorder (hazardous, harmful or dependent drinking) was self-reported by 12%, using the AUDIT questionnaire (Shourie et al., 2007a) . However, alcohol histories were recorded in only 50% of their medical records, and 80% of these did not quantify consumption. No interventions for alcohol were recorded, and 41% of records had no smoking history (Shourie et al., 2007a) . Methods for improving detection of drinking problems are needed, so that brief interventions can be appropriately implemented.
Traditional didactic continuing medical education and distribution of educational materials has been shown to do little to change clinical practice in hospitals; for example, in relation to test-ordering (Bauchner et al., 2001; Davis et al., 1995) . One Cochrane review of 85 studies showed that audits of clinical practice and feedback were modestly effective in improving professional practice in several settings and across a range of clinical fields (Jamtvedt et al., 2003) ; however, none of the studies reviewed by Bauchner (Bauchner et al., 2001 ) nor any of the 26 hospital-based studies in the review of continuing medical education strategies (Davis et al., 1995) involved alcohol.
The primary aim of the present study was to determine whether individual feedback on current clinical practice improved the assessment and management of risky alcohol use in inpatients by Junior Medical Officers (JMOs), i.e., doctors in the first two years of clinical practice. The secondary aim was to determine the effect of this intervention on the recording of tobacco smoking and prescription of nicotine replacement therapy (NRT).
METHODS

Overview
A quasi-experimental trial (Campbell and Stanley, 1966) of alcohol use and smoking, and compared this to the effects of a group educational session, with feedback on the group's performance as a whole. It was hypothesized that individual feedback would be more effective than group feedback. However, we realized that individual feedback would be more labor intensive to provide in routine JMO training. Both hospitals are large urban teaching hospitals in Sydney, Australia, with approximately 65 Junior Medical Officers at each. JMOs are known currently as JMO1 and JMO2 (first and second year of hospital practice, respectively). All JMOs at both hospitals and their supervisors were notified that the study was taking place. However, they did not know when it was to commence.
Baseline data on recording of alcohol and smoking history and of interventions relating to smoking or alcohol, were collected at each hospital. In the first year, JMOs at Hospital 1 (H1) then received individual feedback and H2 JMOs received group feedback. In the second year, baseline data were again collected from each hospital and JMOs at that hospital received the opposite intervention (see Fig. 1 ). Some JMOs in the first year of the study may have been present in the second year, and therefore included in both the individual and the group data collection periods; however it is only known for certain that one JMO took part in both the individual intervention and the group feedback sessions. Follow-up audits were used to assess the effect of the types of feedback on alcohol and smoking history and interventions.
Data collection
The medical records of inpatients in eligible wards who had been admitted by JMOs were examined during 12-week record collection periods; at baseline in years 1 and 2 and postintervention in years 1 and 2. Pediatrics, palliative care, day stay, geriatric rehabilitation unit, sleep center, the birth center and delivery ward, and intensive care and high-dependency wards were excluded (ineligible) wards from the study due to underage patients, extreme illness and practical challenges in collecting data. There are no standard questions on alcohol on any admission forms used by doctors (Shourie et al., 2007b) . Any information is usually entered in the general medical record. During the record audit, information was collected on handheld computers concerning age and sex of patient; type of admission (emergency or elective); ward; clinical specialty; date of admission; hours of admission (business hours, out of hours or not recorded); JMO pager number or name (to allow identification for individual feedback); how alcohol use was recorded (verbatim), any record of intervention for alcohol consumption; use of the Alcohol Withdrawal Scale (AWS); prescription of any withdrawal medication; request for a Drug and Alcohol consultation; record of tobacco use; and, in order to monitor compliance with the hospital policy to offer nicotine replacement therapy (NRT) to all patients who smoke, record of prescription of NRT.
The intervention
The individual feedback. JMOs received printed confidential feedback on their own performance in comparison to that of the overall study group in percentages of alcohol histories recorded and quantified, the number and percentage of interventions for persons drinking over recommended limits, the number and percentage of smoking histories and the number and percentage of cases where NRT was prescribed for smokers. In addition, printed educational guidelines were provided on the desirable minimum standards required.
The group feedback. JMOs were invited to a group educational session in which they received feedback of their group's performance as a whole on all the above measures, given by a staff specialist in Addiction Medicine. This was conducted as part of the hospital's routine weekly seminars. Again, guidelines were provided on the desirable minimum standards in history-taking.
STATISTICAL ANALYSIS
Data were downloaded and imported into SPSS v12 (SPSS for Windows, 2004) . Alcohol consumption history was recoded as present or absent, and, if present, as quantified or nonquantified. A quantified history was defined as one from which consumption in grams of ethanol per day could be calculated: "nil alcohol" or "grams = 0" was also coded as quantified. Alcohol consumption was defined as risky if it exceeded Australian NHMRC recommended limits for regular drinking (20 g per day for women or 40 g for men) (NHMRC, 2001) .
Chi-square test was used to assess changes in percentage of adequate records with quantified alcohol history and tobacco history from baseline to follow-up at each hospital and for each type of intervention for the outcomes of interest; recording of alcohol history, quantified alcohol history, and record of tobacco smoking. Logistic regression (enter method) was used to examine the effects of the individual feedback, group feedback, hospital, JMO gender, or JMO seniority (i.e., JMO1 vs. JMO2), time of admission, and age and sex of patient on each dependent variable, as above. P-values of 0.05 or less were considered significant.
ETHICS
The study was approved by the Human Ethics Review Committee of the Central Sydney Area Health Service. Every JMO was informed of the study each year and provided with the opportunity to decline participation, but none did so.
RESULTS
A total of 3025 patient records, 2038 at Hospital 1 (H1) and 987 at Hospital 2 (H2) were examined for 130 JMOs (65 at H1 and 65 at H2) across the 2 years of the study. Fewer records were examined at H2 due to the large numbers of long-term and geriatric patients there. Males made up 53% of the patient population; median age was 70 years (mean 65, SD 16.9, range 16-101 years). Across the entire data set the prevalence of drinking over recommended limits was 3%, and of the records where any alcohol history was present, 7%. Twenty percent of these patients had an intervention documented and 19% had a consultation with the Drug & Alcohol team.
After Individual feedback, the rate of recording of any alcohol history remained static at approximately 60%; however, the percentage of alcohol histories that were quantified rose from 69% at baseline to 82% (P < 0.001). The percentage of records with insufficient information to calculate risky drinking decreased from 24% to 19% (P < 0.001). There was no significant rise in the percentage of risky drinkers detected or in recorded interventions. More smokers were detected after individual feedback (20% compared to 17% at baseline; P = 0.038) and nicotine replacement therapy (NRT) prescribing rates rose significantly from 2% to 16% of smokers (P = 0.004) ( Table 1) .
After group feedback, there were no significant changes in recording of alcohol and smoking histories. Drinking status was recorded in 57% of records preintervention and 59% postintervention, and the percentage of alcohol histories that were quantified rose from 75% to 77% (P = 0.39). Smoking status was recorded in 64% of records at baseline and 63% at follow-up. NRT prescribing rates did not change.
Logistic regression showed that factors significantly associated with having an alcohol history recorded were the JMOs being in first year and/or at Hospital 2; the patient being male, aged under the median of 70 years, and being admitted during business hours (Table 2) . Where an alcohol history was recorded, the significant predictors of it being quantified were the JMOs having received any feedback that year, and the patients being younger than the median. The effect of individual intervention was slightly greater than that of the group intervention, but the difference was not significant and the confidence intervals overlapped. Factors significantly associated with having a tobacco history present were the JMOs working at Hospital 2, and for the patient, being admitted during business hours, and being male. Numbers of NRT prescriptions were too low to allow further meaningful analysis.
DISCUSSION
Our study found that provision of individual feedback to JMOs of both their own performance and the performance of their peers in recording of alcohol and smoking histories significantly improved alcohol history recording, in that alcohol consumption was more likely to be quantified. There was a smaller improvement of borderline significance in those who received feedback on their group of JMOs as a whole. While this improvement in recording of meaningful alcohol histories is pleasing overall, JMO performance remained far from ideal. We did not see an increase in detection of risky drinkers or in the rate of provision of interventions to identified drinkers. Only 119 patients (average 7%) of those who had any alcohol history recorded, either pre-or postintervention, could be classed as risky drinkers based on the recorded levels of consumption or other notes (e.g. "3 rd admission for alcohol withdrawal this year"). This suggests underdiagnosis of alcohol problems; compared to the 12% self-reported by patients in a recent survey at one of the study hospitals (Shourie et al., 2007a) and that up to 40% of at-risk drinkers may be going undetected. The majority of risky drinkers (75%) were below the median age of the patient cohort of 70 years, and 85% were men (data not shown). Less than a quarter (n = 24) of those risky drinkers identified were recorded as having received some intervention for their alcohol use; 23 had a visit from the Drug and Alcohol team and 4 also received an intervention from a JMO. Interestingly, more (45; 38%) were monitored with the Alcohol Withdrawal Scale. According to their medical records, the majority (two-thirds) of these patients received no advice in relation to their drinking while in hospital. It is acknowledged that the pressure of time has a great influence, not only on asking but also on recording of information in patients' notes. It is possible that some patients received advice on their drinking but this was not recorded. However, it seems likely that many risky drinkers still go unrecognized. This can lead to under-recognition of alcohol or nicotine withdrawal and complications of alcohol use or smoking with consequent difficulties in patient management, as well as loss of opportunity for intervention in regard to substance use.
Standardized questions on alcohol use and smoking on all admission forms should increase reporting, but even then the results may not be acted on, pointing to a need for training as well as more informative record keeping. It is known that educational strategies often fail to improve clinical practice; however, interactive programs that use peer discussion and practice sessions for developing skills are more effective than didactic approaches (Davis et al., 1995) . One Australian study reported on improvements in alcohol history taking by interns after 3 years of increased undergraduate teaching about alcohol and the introduction of an alcohol and drug unit in the hospital (Gaughwin et al., 2000) . Education supplemented by written guidelines and pocket-sized laminated cards about alcohol history-taking was shown in another hospital study to be an effective intervention, measured again by medical record audits (Dent et al., 1995) . These techniques resulted in an improvement in JMOs' performance in alcohol use detection amongst medical patients, but quantified alcohol histories were still absent in half of patients' notes post-training. However, ours is the first study to demonstrate the effectiveness of individualized feedback to increase the rate at which JMOs record an adequate alcohol history.
JMOs at the smaller hospital (H2) were more likely to take alcohol and tobacco histories. Anecdotally, JMOs at H2 have a lower workload than those at H1, supported by the fact that there is the same number of JMOs in each hospital but many more patients at H1. That could have influenced the time available to record admission notes. Patients admitted during business hours were also more likely to have recorded alcohol and tobacco histories. Both findings suggest that time pressures are an important influence on the adequacy of history-taking. Hospital administration needs to routinely review the impact of work pressures on patient care and the capacity to achieve quality care and preventive medicine.
LIMITATIONS OF THE STUDY
Some JMOs had no admissions during certain data collection periods, due to their postings to excluded wards or country areas and so had no personalized results. Because of this, data analysis was unpaired. This may have diminished the ability of the study to show an effect of the intervention. As mentioned above, some JMOs in the first year of the study may have been present in the second year. We do not know if all the JMOs read their individual feedback.
As an improvement in performance was seen after individual feedback, and to a lesser extent also after group feedback, it could be postulated that this was merely a natural improvement with increasing clinical experience. However, the fact that JMO2s performed less well than JMO1s in alcohol history taking argues against this.
Our study demonstrated that individual feedback led to significantly improved rates of recording of quantified alcohol histories. This finding suggests that individual feedback should be studied further and used more widely in JMO training. The drawback of this particular method is that it was labor-intensive, requiring hours of data collection, analysis, and preparation of individual reports, and therefore could not be widely implemented in its present form. However, the increasing implementation of electronic medical records provides the technology for potential routine implementation. Data can then be extracted and fed back to the medical staff on any aspect of clinical performance. It is also clearly important that senior medical staff give feedback to JMOs on alcohol histories as part of routine clinical supervision. This may not currently occur, as senior doctors routinely graduated before education in assessment and early detection of alcohol problems was routine. It remains a challenge to change entrenched clinical behavior, especially in the presence of major time pressures.
